ABSTRACT
INTRODUCTION
Reproductive disorders have always been critical issues on uterine and vaginal tissue for women during the menopause, and the decrease of estrogen in older women is one cause of these problems. Estrogen plays an important role in the growth, differentiation and function of many target tissues, including the tissues of the female and male reproductive systems. 1 Gynecologists and obstetricians recognize the fundamental importance of estrogen in the pathogenesis of multiple disorders of the female reproductive system. One of the treatments for reproductive tissue disorders in females is the use of synthetic estrogen, but it causes some side effects, such as the risk of hormone-dependent cancers, particularly breast cancer and endometrial cancer. 2, 3 As well as urinary incontinence. 4 It was found that natural compounds from certain plants, called phytoestrogens, could be used for the management of menopausal symptoms and they have few side effects. 5 Thus, phytoestrogen is an alternative treatment that is currently popular and used in many countries. Euphorbia hirta L., a plant in the family Euphorbiaceae, is a very common herb in pan-tropic and partly subtropic regions worldwide, including Africa, Australia, China, India, Malaysia and the Philippines, etc., 6 and naturally distributed in all floristic region of Thailand.
antitussive, anti-asthmatic, antiepileptic, to promote lactation, antidysenteric, infusion and to relieve pain and fever. 10 However, E. hirta still lacks scientific data to clarify its estrogenic properties. Therefore, the objectives of the study were to evaluate the estrogenic activity of the shoot extract of E. hirta by observing the uterine and vaginal tissues and weights as well as the body weight in ovariectomized rats as an animal model of the menopause. 
MATERIALS AND METHODS

Plant collection and preparation of extract
Bilateral Ovariectomy Procedure
The ovariectomy (OVX) procedure was performed by anesthetizing the rats with isoflurane. After placing the animal in the right lateral recumbency on a water jacketed heating pad to the maintain body temperature, the flank region of the anesthetized rat was clipped and aseptically prepared. An incision was made on the animal's right flank. The right ovary was located, and a circumferential suture was placed around the ovarian artery and vein. The right ovary was removed just distal to the suture. The same procedure was repeated to remove the left ovary.
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Experimental design
Estrogenic activity of the plant extract was assessed in bilaterally ovariectomized rats. The parameters of assessment were uterine and vaginal wet weight and histology. The ovariectomized rats were divided into four groups, and each group contained six rats. All the rats received their treatment for 14 days. Group I (control) received 1 ml of 1% (v/v) Tween 80 suspension, Group II (standard) received 17β-estradiol at a dose of 0.01 mg/kg B.W. and Group III and Group IV (test) received 1 ml of plant extract at the doses of 100 and 500 mg/Kg B.W., respectively.
Body weight and relative organ weight
The rats were humanely sacrificed at the end of the experiment by CO 2 asphyxia. All connective tissues were removed prior to wet weight recording. Body, horns of uteri and vaginal weights were recorded. Relative uterine and vaginal weights were calculated by the following formula. 
Histology
Each the uterus and vagina were kept in 10% neutral buffer formalin for 24h for fixation. Then they were dehydrated in a series of ascending gradients of ethyl alcohol (70%, 80%, 95% and 100%). The samples were finally embedded in paraffin wax. Serial sections of 5 µm were stained with hematoxylin and eosin and then examined by microscopy. 13 
Statistical Analysis
The values are expressed as mean±SEM (n=6 for each group). *P values <0.05 were considered significant using a one-way ANOVA followed by Duncan's multiple comparison tests.
RESULTS
Body weight and relative organ weight
Fourteen days after ovariectomy, the means of the initial body weights were not different among the groups. At the end of the experiment, the results showed that the bilateral OVX enhancement sustained increases in the final body weight. The standard drug 17β-estradiol and the ethanolic extract of E. hirta (500 mg/kg B.W.) showed statistically significant (p<0.05) decreases in body weight, when compared to OVX Table 1 .
The relative uterine weight of the standard drug 17β-estradiol significantly increased (0.19 ± 0.01%) when compared with the ovariectomized rats (p<0.05). The relative vaginal weight of the ovariectomized rats was significantly decreased compared with the standard drug 17β-estradiol and the ethanolic extract of E. hirta (500 mg/kg B.W.) Table 1 .
Effect of E. hirta on morphology of uterus and vagina Figure 1 shows the microscopic preparations of the representative uteri taken from one animal per treatment group. The uterine sections of the ovariectomized rats' endometrium were dense and thin Figure 1A . The histological features demonstrated typical atrophic features with the thinning of the uterine endometrial layer. This layer contained atrophied uterine glands and poor vascularity, which were covered by low cuboidal epithelial. The endometrium was composed of cuboidal inactive cells. The oral administration of 17β-estradiol stimulated the size and structure of all uteri as illustrated by an increase in endometrial thickness, well developed uterine gland and more vascularity. The bulky epithelial layer was well developed, as indicated by the columnar cell type Figure 1B . While, the E. hirta (100 mg/kg B.W.) extract did not make a significant change to the endometrial proliferation Figure 1C . For the E. hirta (500 mg/kg B.W.) extract, it caused a slight increase in the endometrial proliferation, but no pathology signs were detected Figure 1D . Figure 2 shows the microscopic preparations of the representative vagina taken from one animal per treatment group. The atrophic vaginal epithelium was observed in ovariectomized rats. Normally this layer consisted of one to two shriveled cuboidal or flattened squamous cell types with a diminutive mucous cell Figure 2A . The result showed that the groups treated with the 17β-estradiol displayed a typical squamous multilayered epithelium Figure 2B . While the number of layers did not differ from the ovariectomized rats, and cornification could not be found in the E. hirta 100 mg/kg B.W. treatment Figure 2C . For the group treated with the E. hirta 500 mg/kg B.W. extract, the epithelium thickness was slightly enlarged Figure 2D . During the reproductive cycle, the uterus and vagina undergo physiological changes under the influence of ovarian hormones, such as estrogen.
14 these changes include the induction of uterine growth, uterine endometrial proliferation and vaginal keratinization and cornification. In the case of ovariectomy, the reproductive cycle stops, and estrogen is no longer produced. Without estrogen, the uterus and vagina undergo atrophy and the process of vaginal keratinization and cornification can no longer be observed. These symptoms relate to serious problems in postmenopausal women, which leads to a decrease in their life quality. However, administration of estrogenic substances to ovariectomized rats helps prevent atrophic changes in the organs and stimulates the proliferative changes in the uterine endometrium and processes in the vaginal keratinization and cornification. 15 In the present study, the administration of estrogenic substances, such as 17β-estradiol, clearly replaced the lack of natural estrogen because of ovariectomy. We evaluated the potential of simultaneously dosing E. hirta to mitigate this effect; however, no activity was observed. Therefore, these data suggest that E. hirta had no effect on the uterus. Interestingly, we found that the ethanolic extract of E. hirta (500 mg/kg) increased the vaginal weight and epithelium in ovariectomized rats. Thus, the plant extract can be attributed to its estrogenic activity. Previous studies conducted on the shoots of E. hirta indicated the presence of flavonoids, steroids and phenols. 16 Flavonoids are euphobianin, leucocyanidol, camphol, quercitrin and quercitol. 17, 18 Polyphenols are Gallic acid, myricitrin, 3,4-di-o-galloylquinic acid, 2,4,6-tri-O-galloyl-D-glucose and 1,2,3,4,6-penta -O-galloyl-β-D-glucose. 19, 20 Tannins are euphorbins A, B, C, D, E. 21 Triterpenes and phytosterols are β-Amyrin, 24-methylenecycloartenol and β-Sitosterol. 22 In addition, flavonoids, phenols and β-Sitosterol are known to possess estrogenic activity. 23, 24 Thus, the estrogenic activity shown by the extract of E. hirta can be attributed to the presence of flavonoid, β-Sitosterol and phenol compounds.
CONCLUSION
In conclusion, we have shown that the E. hirta extract has in vivo estrogenic effects in the rat vagina but not in the uterus. In addition, E. hirta did not produce any additive dose effects on estrogenic activity when administered with 17β-estradiol. 
